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DEPARTMENt OF THJ: NAVY 
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Mr. G. Randall Thompson, Director 
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South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia SC 29201 

Dear Mr. Thompson: 

IN REPLY REFER TO: 

Ser: 719 

AUG 19 1998 

The enclosed interim measure completion report for Ar~a of Concern (AOC) 502 
is submitted to fulfill the requirement of Permit Conqition IV.D.6 for Penrtit Number 
SCQ 170022560. If the Department ofHealthand:Environmental Control should have 
any questions, please contact Reece Batten of Southern Oivision Naval Facilities 
Engineering Command (NAVFAC) at (803) 820~5578.· 

Encl: 
(1) AQC 502 Completion Report 
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EA&H (Ms. Maddux) 
DDESB (Klinghoffer) 
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f /7:,~ ~ J d;:/ r' ,/ ;///A.t'nc:P'~( 
, E.R. Dearhart 

Director 
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1. INTRODUCTION 

1.1 INSTALLATION RESTORATION PROGRAM. The purpose of the Department of the 

Navy (DON) Installation Restoration Program (IRP) is to identify, assess, characterize and clean up 

or control contamination from past hazardous waste disposal operations and hazardous material 

spills at Navy and Marine Corps activities. The Defense Environmental Restoration Program 

(DERP) is codified in the Superfund Amendments and Reauthorization Act (SARA) Section 211 (l0 

USC 2701). 

1.1.1 Naval Base Charleston IRP. At Charleston Naval Base Complex, a Resource Conservation 

and Recovery Act (RCRA) Facility Assessment (RF A) was prepared which divided the Naval 

Complex into zones and identified Solid Waste Management Unit (SWMUs) and Areas of Concern 

(AOCs) within each zone. The RFA evaluated each SWMU and AOC and determined which sites 

required further investigation. Based on the RF A, a RCRA Facility Investigation (RFI) work plan 

has been or is being prepared for each zone containing SWMUs and AOCs requiring further 

investigation. Upon completion of the RFI for each Zone, an RFI report will be prepared for that 

zone. The RFI reports will identify SWMUs and AOCs containing hazardous wastes requiring 

remediation. Eventually, Corrective Measures Studies (CMSs) will be prepared to determine the 

best means of remediating each site. 

1.2 INTERIM MEASURES. Interim Measures (IM) performed as part of the IRP are intended to 

eliminate sources of environmental contamination or limit the spread of environmental contaminants 

and eliminate hazards prior to the completion of the RFI CMSs. 

1.3 AREA OF CONCERN 502. AOC 502 is identified as an area expected to contain unexploded 

ordnance (UXO). This site is identified on Charleston Naval Base Map H606-284 at coordinates K-

35, as depicted in Figure 1, at a depth varying from 5 to 40 feet. The affected area at AOC 502 

consists of78,506 fe area in the Cooper River at the southwest end of Pier G in Zone J (see Figure 2 
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and Section 2.4). The ordnance at AOC 502 consists of three 5 inch shells, which were dropped in 

September, 1944. 

1.4 AREA OF CONCERN 502 INTERIM MEASURE. During the interval between the RFI and 

the completion of the CMS, it was decided by Southern Division Naval Facilities Engineering 

Command (SOUTHDIV) that an 1M would be performed by Supervisor of Shipbuilding, Conversion 

and Repair, Portsmouth Va., Environmental Detachment Charleston (SPORTENVDETCHASN). 

The objective of this IM was to locate, excavate, and remove identified anomalies/ UXOs and any 

associated contaminated soil. If the UXOs were not found, the secondary objective was to perform a 

due diligent search and verify via a geophysical survey that the ordnance was either previously 

removed or is located several feet below the river bottom to allow for unrestricted release of the 

property. 
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2. INTERIM MEASURE EXECUTION. 

2.1 ACTIONS REQUIRED BY INTERIM MEASURE WORK PLAN. The actions perfonned 

at AOC 500 consisted of searching a 78,506-fe area, which is bordered by the pier on the north side 

and the wharf on the west side. Safe Environment Inc. was contracted to perform the search an.d 

diving operations. The lackstay Search Method, which consists of an underwater line attached to the 

south 300-foot baseline, was used. The divers searched on one side of the line towards the pier and 

on the other side back towards the baseline. The baseline had marker clips every ten feet; and, the 

pier was also marked in increments every ten feet. The line was moved in ten-foot increments once 

the diver reached the baseline. The divers used the White Surf master PI, which is a watertight hand 

held instrument with headphones. The White Pulse PI uses the detection principle of pulse induction 

and is capable of detecting metal objects to a depth of four feet below the river bottom. The divers 

completed the search area in three and a half days. Items found included: paint shack, piece of 

metal, wire, welding rods, flarlge, pipe, sheet metal, and cans. No ordnance was discovered during 

the search of the 78,506-fe area. 

2.2 PERFORMANCE OF QUALITY ASSURANCE/ QUALITY CONTROL. A lackstay 

Search Method of AOC 502 was used as the preferred method of quality control (QC) for this area. 

The area chosen was a rectangular area from 70' to 120', which was marked on the pier and 10' to 

35' out from the pier. A crumpled soda can and a "D" cell battery was discovered during the QC 

check. 

2.3 Observations Noted The divers were reporting a very silty bottom and they also noticed the 

deep cut from previous dredge operations. This particular area was last dredged in October of 1997 

where 15 feet of silt and mud was removed. 

2.4 PROBLEMS ENCOUNTERED. A Maritime Administration Ship, Cape Domingo was 

docked over a small portion of the southeast comer of the proposed search area. This was not 

identified until the two 300' baselines on the pier and wharf were positioned to mark the area. The 
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project engineer adjusted the proposed search area from 66,303-ff to 78,506-fe as shown in Figure 

2. 
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3. INTERIM MEASURE OUTCOME. 

3.1 SITE CONDITIONS FOLLOWING COMPLETION OF WORK. Following the 

completion of all site work and data review on June 1, 1998, the Detachment had investigated all 

potential UXO targets and proved through geophysical surveys that no other potential UXOs exist 

within four feet from the river bottom at AOe 502. Therefore, the Detachment has met the intent of 

performing a due diligent search and verifying via a geophysical survey that the ordnance was either 

previously removed or located at least four feet below the river bottom. 
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4. WASTE GENERATION. 

4.1 NON-HAZARDOUS WASTE. No waste was generated during AOe 502. 
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APPENDIXC 
Safe Environment Inc. Dive Plan 



November 11, 1997 

Mi. Tommy Hardin 
Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston, SC 29405-2106 

S •• 'e E •• '''ir ••••• ne •• f ••• c. 

Re: Unexploded Ordnance (UXO) Search, Excavate, & Disposal 
Charleston Naval Shipyard, Charleston, SC 

Dear Tommy, 

Enclosed is the diving plan for the referenced UXO support at Naval Base 
Charleston. If you have any questions please call me at (703) 392-7200. 

Sincerely, 

~ZVtN/ 
RoB'~h l<~ratl 
Project Manager 

11005 Edgepark Circie, Suite 102, Manassas, VA 20109'" Ph: 703-392-7200 ~l Fax: 703-392-6620 



© 1997 Safe Environment, Inc. 

Appendix A 

Emergency Contact Numbers 

A-I 



EMERGENCY CONTACT NUMBERS 

RECOMPRESSION CHAMBER 

EODMU SIX OPERATIONS 

EODMU SIX RESPONSE DETACHMENT 

*HARBOR CONTROL 

*MARINE WEATHER FOREGAST 

*HOSPITAL 

*AMBULANCE 

NAVY EXPERIMENTAL DIVE UNIT 

NAVAL MEDICAL RESEARCH INSTITUE 

NAVBASE Charleston Environmental Detachment 

Safe Environment, Inc. 

(803) 743-0537/0539/40 

(803) 743-0525, EXT. 118 

(803) 743-0356 

***-***-**** 

***.***.**** 

***-***-**** 

***-***-**** 

(904) 234-4351 

(301) 295-1839 

(803) 743-6777, ext. 222 

(703) 392-7200 

*These services will be investigated during project mobilization. Current phone numbers and points of contact will be obtained on site. 

© 1997 Safe Environment, Inc. A-2 
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wgeu or areu for ucual and tnirung purposes. The Mk 
25 projecule u titted with an MTF (Mlc 51). The projectile 
has a MIc 4 or Mic 12 uiumlllaung load and a small (l0.6 
grams) black powder exploSIve chuge sealed Wltrun the 
projecllle body by a base pLate. When the fuze functlons, it 
ignItes the black powder which shears the base plat! shear 
pim and expels the illuminaung load. The illununaung 
compoSItion 1l a powdered magneSIum rruxed Wlth an 
oxidizer whIch burns for approXlJllat.eiy 2S seconds Wlth a 
candlepower of 120,000 (MIc 4) or 250,000 lumens 
{\AI.- 1"" \ •.• - ..... J. 

PARACHUTE 

PAC PARACHUTE ILLUMINANT 
ASSEMBLY SPACING BAFFLE 

WASHER 

SEAL. 

SWIVEL 

Figure 3·32. 3·lnch. 50.('Jliber illwnlllaung ProJecnle 

3·20.1.6. Nonfr:lllIT'le:1tlllll Tarszet Practice (TP). The non· 
fragmenung TP proJectlle (figure 3·33) IS deSIgned for use 

m anuaucn[t target pracuce. parucularly agamst expensIve 
drone targets. for obsemng the rir.ng results. frequently 
without lou oi the drone. A standard proJectlle body 1l 

filled WIth Inert male:1al around the color burst umt to ob· 
tam the de:ured weIght. The nose of the projectIle 1l litted 
WIth a vanable·!lme. radio-irequency proXlrruty fuze. sup. 
plemented eIther by a fuze booster or an ADF. A self· 
destruct capability IS Incorporated In nose Fuze ~i:. n 
~ods 2. 4, 6, 8. 10. and 12 (CI62. CJI9, md C3iJ cu· 
tndge). The sclf.Qcmuct feature 1l omitted III nose Fuze 
Mk 72 ~ods 3, 5,7,9, II. and 13 (Cl64, C320 and 075 

INERT MATERIAL 

COLOR BUAST UNIT 

Figure 3·JJ. J·lnch. 50.('Jliber NonfrJgmennng, TJrget 
PrJctlce ProJectlle 

S\WJO-AA-MMO~IO FIRST REV 

cmridae). A fuze caVIty liner separate~ the fuze from the 
co.lor burst unit and the inert filler. The color burst u 
(gruled through the action of the nose fuze and the black
powder pellets. The base of the prOjectile 1l solid. 

3·20.1.7. Blind Loaded and Plugged/Tra~r (SL·pm. The 
standard thm·wal.Ied projectlle (Mk 27) u filled With inert 
mat!na.! to bring them witlun the weight tolerance of the 
seme: projectile. The nose of the projectlle is fitted With a 
dummy nose plu!, wlti1e the bue is plugged flU!.'t. Tracers 
are no longer assembled in new production. The2 cr· 
tridges are for target pr.actlce. ranging. and proVing ground 
test. 

3·20.2. Propelling Charge. The J·inch. 50:oliber propel· 
~g charge {Q£l!Z!J:~:+) conSISts of the foUoWlng: J ~k: ~ 
bra.ss or a Mk 9 steel C4tUldge C.lSe oi a neck.ed-down 
mouth design. 1 Mlc 14 or Mk 41 percussion (slow fire) or a 
Mk 42 electnc (rapId fire) pruner. and eIther a nonflasruess 
propeilant (SPDN)or a fla.shleu propellant (SPDf or spec). 
A C4tdboard wad and a distance piece are placed on tUp oi 
the propellant. and a lead foil (decoppenng agent) is r-inea 
inslde the tnangul:1t duunce pIece. The lmount 0fleJd :ou 
for eacn propeUing charge IS 30 : 3 gr:lms for fhshless 
propeilant, except for the ILLU~ proJecuJe which IS is: : 
gnms, and 4S ~ 5 grarru for the nonrlasru~ss prope!unc. 
The disunce piece 1l cut to the required lenglh as gO\'e~ned 
by the propellant productIon packIng depth (P?D). 

CARTRIDGE 
DISTANC2 ?IECE 

i 

E'f::~,;,:,~t ;= 
~--~,----~i--------~---------

PAlMER I " , 
PAaPE LLANT WAD 

Fig-Il,;: 3·34. 3-lf'ich. 50.('JiIber Propeiiing Charge 

NOTE 

C.ll'trldges WHh percussIOn prlmt!d prupdll11:; 
charges are only for use In slow fIre gun 
mounts. while: electrlc pruned propelling 
ch:uges ale [or rapid fire gun mounts. 

3·20.3. Oe:mng ChJrge. The deJrto:; .. hJr~e u~s ~\)mplJ
nents common to the stand:lrd 3·In~h. 5u·,;;.tllber prope1ll1lg 
clurge lsscmbly, wuh the m;.tllJr Ju t'~r~n~c .belllg rhJ[ .he 
MIc 7 or Mk 9 ortntlgc C:l5e IS ~hortcnetl by Jppw:,om:Hdy 

~.: r 
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ProJecule Abb rrna tlan DODIC 

Common, base detonaung .. 
spottIng dye COM 0237 

lllunuzuung, mech.anial 
time IUUM 0244/D2.5S 

mununaung, mech.arur:a! 
time/point detonaung ILLt.1M 0256 

"'hit: phosphorus (smoke), 
mech.an.ic3i time wPw/MTF 0247/0281 

1Nhite phosphon.u (.linokc), 
pomt detonaung wPw/PO 0246 

Target practice (puff), TP·Puffw/ 
poUlt detonaun g PDF 0220 

Target practice (puff), TP·Puffw/ 
mechanir:a! Ume MTF' 0221 

Tuget practIce.naning- 0248/02491 
mentmg, vanabJe time VT·NONFRAG 0250/0251 

Chaff dispensing, 
mec:.~anlc3i tune Cluff 0286/0287 

Blind loaded and plugged/ 
tracer Bt-PIT 0267 

Dummy 0252/D263 

3·23.1.1. Propelling Olarge. The basiC configurations of 
5-inc:h. 38-callber propellil'!g charge! 1:1 the in~ntcry ;arc as 
foUaws: 

Propelling Charge DOOIC 

Full c:.harge, uruversal. cork or foam 
~g m~ 

Full charge. nonr1ashle!l. cork or foam 
plug 0272 

Full c:.~arge, flashle!l. cork or foam 
~g m~ 

Reduced charge. nonflashle!l. corle 
plug 0282 

ClearUlg charge. tl:1shJess. cork or 
foam plug 0227{0296/D306 

3·24. A.'.fMUNITION/INTERFACE. The 5·inch. 38-caliber 
lmmunltlon IS used In tile followmg gun mounts: 

Mount Type Gun 

Mk 24 Single (open) MJc 12 
.'rlle 28 TWIJ1 (enclosed) MJcI2(2) 
.\fk 30 Single·light (open) Mk12 
Mle 30 Single-heavy (enclosed) Mk12 
MIc 32 TWUl (enclosed) MIc 12 (2) 
Mle 37 Single (open) .'rile 12 
Mle 38 TWIJ1 (enclosed) Mle 12 (2) 
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This system can be flIed :ot I me of IS rounds per rrunute. 
per barnL 

3-25. AMMUNmON CHARACTERISTICS. The 5·inC:l. 
38-aliber unmurution conams great vef$atility and many 
pt'OjecuJe ana fuze combmatlons il shown in table 3·7. 

3-25.1. ProjecuJes. Th.c proJeculel used in the 5'/nch, 
38-aliber unmUOlUOQ are descnbed in the foilowmg 
subordinate paragraphs. 

3·25.1.1. Hiszh ExpioSlYe mE). These general purpose 
projectiles (figure 3·36) .~ wed pnmanly to prOVIde blast 
ana fragmenutlon. The proJectile c:m be fuzed WIth euher 
an impact, a time. or a proxliluty fuze. The proXImity· 
fuud projectiles are fitted Wlth fuze liners to penmt 
interchangxng nose fuz~ Wlthout remote eqwpment 
(ashore, only). In all cases where proxuruty fuzmg LS used. 
no fuze is lUed in the base. In addltIon. those a.s.semoues 
designated below as HE-CYT. HE·MT. HE·PO. HE·MT(PO. 
HE·lR. and HE·VT do not nJve base fuzes. The weights of 
the projectl.les will vary slightly depending upon ~Xploslve/ 
fuz; combiliatlOn~ used. Tne bodiel for each of these 
projecules :are e~ntlally the same except for the base. The 
Mk 3S, ~.k 47. aiid Mlc 49 hlve l i.5 'Inch base fuze hole. 
whereas the Mk 52 and Mk 56 have 1 Z.O·inch base fuze 
hole. The Mk 51 and Mk 66 prOjectiles have l solid b:lSe. 
The bodies for the Mk 56 and \1k 66 lIe made or' l . 

high·fngmenution steel. wnere:1S [he other prOjectile 
bodies are made from l ductIle steel with low. 
fragmentation charactenstlcs. The pnnclpal VlIlJtlOnS In 

the3e prOjectiles lIe descrlbec :elow. 

BASE FUZE HOLE i>lUG-
BU>'ISTER CHAAGE 

/ ROTATING BAND / 
NOSE FUZ:: 

CAVITY LINER .l.DF 

"NOT ReaUIREO FOR MARK 51 OR 66 WITH SOLID BASE 

Figure 3·36. 5-Inch. 38.(Juber High E.~pluslve Pr0.l~cr!;:! 

)·25.1.1.1. High ExplOSIve. ControUed VlnJble Time (HE· 
~ This prOJectile IS lvJllable wuh eJ!her a hIgh
fragment~tlon steel (obsolescent) (0::5) "r J -:unventlonJI 
low.fragment;l!lun slee:! (O:SIj) !Judy .. The hlg..1· 
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Table 3-7. S-Inch. 38-CUiber Projectile Dau--CoQtinued 

PToleall~ 

Aslcmbly 

Mil: 87/2 

---
Mil 1110 

---
Mk 87/3 

Mk 1310 

---
Mit 13/1 
Mil: 1411 

----
-

Mil: 103/0 
Mk 10410 
M"A: 138/0 

Mlt 9'/0 

-
---
-
-
-
-
-
-

Mit 13510 

Mit 135{1 

Mit 18/0 

I Bocty 

Mil: '0 
Mil: 30 
Mil" 
"'I. (J"I 

!~; ;~ 
Mil: 30 
.'.111 404 

Mit ~O 
Mit 50 

Mk 50 
MkJ9 
Mk" 
Mk 50 
Mit 50 
Mil 50 
Mil: J() 

Mil:" 
Mil: 50 
Mil: .so 

Mil: 52 
Mil: 52 

IMIt 52 

~~;; 
Mit 'I 
Mit J5 
Mit 47 
Mit 49 
Mit 31 

Mit 35 

.'.111: 49 

Mit 51 

Mk 35 
Mit 41 
Mit 49 

Mit " 

I
MIt $2 
MkJl 

Mit 49 

Mkn 

Mk.S1 

Mil 50 
Mil oU 
Mil 50 
Mk"" 
Mil SO 

I 

I 

rUler 

Mil: II 
MIt 4 or 11 
Mlt 40r 11 
Mk 4 Of 11 
Mltll 
Mk40rU 
Mlt 4 or 11 
Mlt 4 or Jl 
MkJl 

M-' CmlS!er 
M-' C~!er 
M-' C~Uf 
M' C~ler 
M' C 1!1IS tCf 
Mj C1!1ISUf 
M' CmlSter 
Mj Cmisler 
M'~ler 
Mj CmlSta' 

E 
E 
E 
E 
E 

Mk2 
Mk2 
Mit 2 
Mit 2 
Mit 2. 3. or 3/1 

.'.111: 2. J. or 3/1 

Mit 2. 3. or 3/1 

Mit 2. J. or 3/1 

Mit :: 
Mit:! 
Mk 2 
Mit 2 
Mk2 
... tlt 2. J. or J/ I 

.\1k ::. 3, or 31 I 

Mk 2. J. or 3/1 

Mk 2. J. or J/I 

,\flc 2 

Mil 21 
Type A 
Type A 
Mk 15 
Mit 15 

Nose 

Mit 6111 
Mk 6J 

Mk 61 
Mk 34910.J 
Mk .lOot ~9 
Mk 50 or 3-'9 
Mk 50 or 349 
Mk 403 

Mk 66.10 
Mk 29/3 or 66 
Mit 29/3 or 66 
Mit 29/3 or 66 
.'.111: 29/3 
Mk 349 . ., 
Mk '0 or 349 
Mk 50 or 349 
Mk 50 or 349 
Mil: 61 

Mk 29/3-' 

I 
Mk 349/0 
Mk 34910 
Mil: 2'}1' 
Mk403/0 

Mit 11/12 
Mk 71/12 

. .'.111: 71/12 
Mlt 11/12 
Mil: 11/6. 

8.10 
Mil: 1116 • 

8.10 
Mil: 11/6. 

8.10 
Mil: 71/6. 

8.10 
Mit 11/11 
Mk 11/11 
\11t 711 II 
.\-fll 7i/ii 

I Mil 11/11 
Mk 7115 • 

7.9 
\111 71d. 

7.9 
Mk 1115. 

7.9 
.\1k 7115. 

7,9 

MIc 71.{15 

.\111 J~9 
Mil 61 
Mit 61 
\1k 50 or J,j9 
Mk 500r J,j9, 

! 

I 

Fuz: 
Tot41 

I 
"'eI&n! (lb) DO DIe ADF Sue (ap~x.) 

.'.111: 3&4 -
I 

3A.J 020U - - 54.J 02" - - '4.3 02" - I - ! '4.3 OZ~ 
MIIJ~ - 54.3 0"« -..~ 

!4.J O"'~ - - --- - 54.3 02!5 - - 54.3 0255 
Mk 3&4 - 54.3 02~6 
Mk41J 

- - 54.5 ;J2~ - - 54.5 02.;6 - - 5·U OZ.:.h - - 54.5 OZ-U, 
Mil: 3&4 - 54.3 o:~ 
Mlt3~ - 54.5 0247 - - 54.' . D:47 - - 54.5 D247 - - 54.5 0:47 - - 54,5 0:31 

Mk~2 - 54.5 02:0 
Mk S4Il 

I 
-

I 

54.5 OUI 
Mil: 379/0 - 54.5 
Mit 379/0 - S4.S r""\"~' ......... 
Mk 379/0 - 52.7 Dnl 

Mil: 30 bsu Solid 54.6 OZ48 
MII:)O bsu PluC 54.6 O:~ 
Mil: 30 bsu PluC 546 o:~ 
.'.111: 30 bRT Plui 546 OZ~ 
.'.111: 404 Plul 54.6 0::49 

MII:U Plui 546 0:~9 

Mit 404 PIUI 546 D:~9 

MltoU Solid 54.6 0:: .. '.1 

Mit 30 bslr Plug Sol 6 O:!O 
Mk JO bstr Plug 546 D::O 
Mit 30 bstr Plug 54.6 O:~O 
:-.1k JO tlStr Solid ~4 6 0::50 
Mit 30 bSlr Plug 546 D:!O 
Mil "" P!ul (' ( 

J ... ..J DZ!l 

Mk oU Plug 546 D~51 

Mit"" Plug 5~.6 D::SI 

Mk .j"j Plug 5~ 6 O~~ J 

Mil JO bstt Solid 5~.0 D:5' 

.... tlt 38-1 q6 02::16 

'46 02:16 
5~ 6 D:~6 

5~ Ii D::!!7 
5~ 6 D:~n 

,)·:5 



'''-'''. 
:..~ 

-'?-" 

the self-destruct feature W2S determined to be no longer 
~a.wred for modem warfare taCtlCl and will eventually be 
phased out. The seif-denruct feature is ommed in projec. 
ttles 0218 and 0233. The nose fuze is separated from the 
Composztion A·3 explosive load by a cavIty liner to permit 
fuze replacement Wlthout remote equipment. The base of 
the projectile is either plugged or solid. 

., .., C!' ' ''' U· L". '- ... "C) '1'"'\._ .. - -

..l·;;'.l.L". rugn ~p;lClty \nl... IUGSO !ow·fragmenuuon, 
thin'wWd, steel body projecules (figure 3·37) are deSIgned 
for usa apuut wwmored surf:ac: tarpts or shore IJl.Stalla
tlons that are vulnerable to impact burst. The proJectile 
nose and base are threaded internally to receIve nose and 
base fUZIng. The projectile caYlty is filled wIth' eIther 
Explosive 0 or CompoSltion A-3. HC projectiles are iSlUed 
WIth either a dummy nose plug (0242) or with a PDF 
(1)235) installed. A point-cietonating or medwUcal-time 
nose fuze may be installed in the 0242 proJectile pnor to 
use if the appro'l'ed equ.ipment is used. ¥ HC projectiles 
lIe issued Wlth ADFs and base fuzes insulled and normally 
Wlth a PDF. 

exPL.OSIVE FIL.I..ER -\ ., 

\ 

I 

FUZE (BASE) 

Figure j·n. 5·rnch. 38-C.lliber High Capaclty Projectile 

3·25.1 . J. Antlalrcl'3ft Common (AAC), This low
irlgmentauon steel body projectile (figure 3·38) is deSIgned 
for use agamst ;urbome or surface targets that are vuJner· 
lble to wburst. The projecule body nose and base are 
threaded intermily fitted with nose and ba.se flWng to 
proVlde Increl5Cd detonaung reliability. The nose is fitted 
With J fuze aci~pter to receIve a mec.l.wi'lica,J ... tiJ--ne md 

ROTATING BANO 
BASE FUZE 8URSiER CHARGE 

\ AOAPTER , . 

\ 

GAS CHECK , 
PROJECTI LE BOO Y 

AOF 

FIgure J·38. 5·lnch • .38-CJhber Anu:urcrJft Cum man 
Projectile 
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awuliary detonating fuze. The proJccule c:mty LS filled Wlth 
elthcr Explosive 0 or CompOSIuon A·3. 

3·25.104. Rocket Assisted PrO'lectile (RAP). 

WARNING 

During .h.andling of a RAP. a drop Ul excess of 
24 inches on the base or" the proJcc:tie in willch 
a deck pin (rivethead), bolt. or rrusc:llaneous 
object strWs the center hole of the Ig:ruter. 
sufficient striking energy could be prOVided to 
aGtuate the igruter. In tl:us event. ignmon of the 
rowt motor may be delayed 20 to 30 seconds. 
All penonnd should unrnediately evacuate the 
uea. Do not attempt duposal pnor to rocket 
motor ignition. If rocket motor burns in a 
closed compartment, UlSUle that the area IS 

clear of fwnes prior to re<ntry. Dispose of the 
projectlle in accotlUnce WIth stand:lrd explOSIVe 
ordnance disposaL pracuce. 

The project1le (flgure 3-39) is m .. de up of a solid propellant 
rocket motor (Mk 62) Wlth a deJayed IgIUtlon element and 
• CVT fuzed warhead (Mk i~). designed for use agamst 
penonnei and light rn.aten:ti urgeu. The rocket motor IS 

ignited when the gu pressure generated by the propelling 
charge propellmt flexes a bellevtlle sprmg wluch stnkes a 
perCUSSIon primer assembly. uuUating the pyrOtechnlc 
delay column. After :1 23·seccnd delay. the delay coiumn 
bums the Ignmon charge. willch 1971ltes the propellant gram 
Ul the rocket motor. When the motor LS Ignl!ed the Ignite:. 
willen IS sealed into the motor C:lSC base WIth :1 g:u c.1eck 
gasket. LS ~wn out. The RAP cm be handled .. Howed. and 
::.red limost IdenllC:lily to the .:onventlonaJ 5·inc:h proJec· 
tlle3 now in use and IS propelled by the S.lme charge. The 
5·inen. 38-aliber Mk 57 RAP n:u the Sm1e shape lS the 
sundard Mlc 49 projectile except tilat the length h:u been 
Ulcre:lscd 2·1/8 inches llld the b:l5e n:lS been boatt~ed .0 
proVlde lddmonal range. Tu Insure Ignl!lOn re!ilbllity. t!1.: 
5·lnch. 38....::aJ.&oer RAP must be tired with I:lrtndge havmg l 

ROTATING BANO NOSE FUZE 

EXPLOSIVE I 

~~~~~========~~~~==~~" WINOS~IElD 

\ 

IGNITER 
NOZZLE ROCKET MOTOR WARHEAD 

FIgure 3·39 , 5 ·Inch. 38.{',Jllbc~ Ru\:kt:t ASSlSt<.:d PruJt:~tlk 

. .,-

.~ .. - I 



obum the de:sued weIght. The nose of the projeculo is 
fitted WIth a 'rulable·time, radio-frequency, proximity fuze. 
which is supplemented cuther by I fuze boosur or an ADF. 
A se!f~estruc:t capability is inc:orporated into the DOle fuze 
of projecules 024~ and 0249. Tho se.Ii-<icSU'UC1 feature 
is omstud in projecules OlSO and 02S I. A fuze caYlty 
liner separaus the fuze from the color bum unit and inert 
flller. The color bunt is igruud through the actiOD of the 
nose fuzing and tho blacl:·powder pelletS. n.: bua of the 
projectile 1$ eIther plugged or solid. 

. , 

SOLIC OR 
lASE FUZE 
HOLE PLUG 

ATING 
IANO 

SLACK POWOER 
PELLET 

GAS CHECK 

COLOR 
UNIT 

PVROTECHNIC 

VTF 

FUZE CAVITY 
LINER 

F~gure 3-43. S·Inc.~, 3S-Cilibe: ~cr.bpe:'lUng Tl!~et 
Pncuce Projecule 

3·25.1 .9. Target Practice (Putn (TP·Puff). 

WARNING 

The smoke produced by the cherruc:ll mIXture 
used In a Tuget Practice (Puff) proJecule 
contWls hydrochionc acd which is extremely 
Imutlng to the lungs. ey~. and mucous memo 
branes. In the event smoke IS discovered commg 
from a puff proJecule. the round should be 
dIsposed of saiely. The haurds :woclated with 
the smoke CJIl be reduced Wlln a water spray. 
On·board s.tup the round CJIl be disposed of at 
;ea. On IJnd the round can be moved to an 
open area for dIsposal by explOSIve ordnJIlce 
d1.Sposal personnel. 

TIus IS 3 nonexplOSive. smoke prodUCing prOJectile (figure 
J.-+4), whIch IS used as 3 practice (spottIng) round. A 
stan<urd prOJectile body IS filled WIth mert maten:!1 around 
the smoke agent containers. The nose of the prOjectile IS 
fitted WIth an MTF or 3 PDF and an ADF. The inert filled 
body hal a 2·mch-dlarneter aluminum tube down the 
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c:nter, with one metal can or two Teflon bottles of smoke 
agent potud at the bull enci Wlth epoxy. The mert load of 
the projecules is Smoke E. compnsed of stearic acid, 
barium sulfate, dead burned gypsum. and wood rosm. The 
woke producUlg chemiC2U, a SO/50 mixture of vanadium 
oxymeh!orida and uuruum tetrachlonde. are conttined in 
the TetIon bottles or metal atU. The base plug has been 
modified by removing all but one and one-half threads so 
that, Oil fuu function. the threads shcar and the base plug 
and chemicw are expelled through the base of the pro
ject1le. The chemials from the ruptured bottles or meu.! 
ems react with the moisture in the air producing a dense 
yellowish smoke cloud whidl approximates the SIZC of the 
smoke cloud from a high explOSIve round. 

SMOKE REACTANT UNIT 

PROJECTILE BOOY 
ROTATING BANO 

BASe PLUG l ! 
CAVITY lINER 

AOF 

Figure 3-44. S·Inch, 38-Caliber Target Practlce (Puff) 
Projecllie 

3.25.1.10. Cuff Disoenslng. This prOjectIle (ligure J·"5) 
is used to contuse enemy radar. They m:1y be ~mployea [0 
pcoV1de a retlecung scr~n bdund which shlps mJY mJn<!u· 
ver WIthout bemg tracked or they may be used to prOVide a 

SHEAR PIN 

I STEEL SPACER 

I ROTATING BAND STEEL 

/ 
_ __ BAFFLE EJECTION 

MAGNE ... IUM STeel . T CH.oJ.RGE 
I{ ,. FORM, SLEEVE I :!;FLE /' (I':f : Is . :QL--=-~0'::"'_L : rc:--'~_-:'~-_ \~-. .: ~-'::-I-"' .. /~~ 

I 1-' . 'i~~~-~i- -~- -~=:- :f ~ 
~'i'::';S::::::~-::",,':"'- ~ - -. - - , __ ...... ' 

ALUMINUM 
DISC 

FE1.T 
SPACER 

FOIL 

TIME 
FUZE 

Figure: J.45. S·lnch. 38-Caliber Chalf DispenSing PruJ<!~t1J..: 
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manu flctunng , method of ~mbly, or specialized appli. 
caon. 

3·25.2.1. Full or Reduced Owge. The propelling cl'wge. 
full or redw::d. (-figure 3.46) corw.su of a brass or steel 
~dp cue of a str3.lght taper ~5i3n. The propell1ng 
cl:I.arp il assembled Wlth a Primer Mlc 13 (combination) or 
Primer Mk 48 (elecuu:). It is loaded with 15.5 (SPD) or 
17.0 (SPCF) pow,d.i of smokelcss powder in the full·semce 
charge and 4 poundl of propeilant in the reduced charge. A 
C4rdboud o;.-ad and a dinance piece, secured by a corle or 
polyureth3.l1e foam cloJUn plug, serve to hold the propel. 
1mt Ul pW;a Uld compLete the Wllt. The dilunce plece~ ue 
cut to the reqWl'ed length as governed by the propellant 
production pac.lcltlg depth. 

DISTANCE FttECE 

I 
FtROPEL.L..ANT {REDUCED OR FUI.L. C)ofARGEl 

WAO 

Figure 3-40. S·lnc.'l. 38~aliber Propelling Curge 

3-2.5.2.2. Ce3rulg Chuge. The c1.earing clurge (short 
c.h.uge) il Slmliar to the iull and the redu~d durge~, the 
tlUJor difference beUlg that the cUtndge c:LSe il 6.7 inche~ 
shorter. Oeanng charges are used to clear guns by tinng out 
pro)ecules aiter a propelling charge m.w1res or loading Jam~. 
The 0296 c.wge diifm from the 0227 Uld the 0306 
durges LQ tnat It h:u a coned polyurethane or elauomeric 
foam closure plug UlSlead of the flat corle closure pLug and 
It uses a polyethylene ~d and bonds the ~d to the 
c:trtndge case SIdewall instead of using a cardboard wad and 
a dIStance pIece. The 0296 cJeanng c.h:trge U Identlfied and 
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imJ4d as a common 5·inch (5·inch. 38~allber/S.Lnch. 
54<a1iber) clcaring charge. 

3·26. PACKING. The ammurution is handled and shipped 
in ac::orcbnce with OP 4 and OP 5. The ammunition il 
painted, marJced. and !.ette:r:d in ac.cordanc:: witb WS 
18182, and an ammunition data card (MlL-SI'D-1l67) is 
pla.c:d in ncb coat4iner or uncUr the ~ terproof prQtectiIlg 
cap. The following palletiting reqwrements apply: 

Projectile 

Sundml 
Roc.ket assisted 

Propelling Olarge 

Requirement 

MlI..-STD-1323 4 
lliL-STD-13 23 /13 6C 

Reqw.rement 

OR-6B/42 
){ll..sTD-1323/3·1 

3·27. BALUSTIC DATA. The ballistic data for the S·inc.'l. 
38<al.iber projectile is as foiloW1: 

3-27.1. Mu:::tl.e Velocity. The .1verase mu.ule velOCIty il: 

Mk 49 or Mlc Sl 
Mk 49 or M.k 51 
RAP 

F ull·sem c:= 
Reduced 
F ull·sem c:= 

:.iuz.zle VelOCity 

2500 feet per second 
1:00 feet per second 
2500 feet per second 

3-27.2. Range. The ma:umum ilngl: IS: 

Mk490rMkSl 
MJc 49 or MJc 51 
RAP 

Propelling C'1lIg~ 

Full-semce 
reduced 
Ful1·semce 

11.393 yards 
3.814 yards 
:6.657 yuds 

SedioD Vm. S-INCH. S4-CAUBER AMMUNITION 

3-2B. GENERAL The 5·lnch. 54~aliber ammunltlon 
uelCnbed In trus chapter fits w\tlun the separated ammwu· 
Clon c~tegory Slnce the proJecule and the propelling charge 
are two separate components. but they are loaded WIth the 
gun chamber 1Il a single operatIon (i.e., one·ram cycle). A 
complete round of ammUlUuon conSISts of the proJecule 
Jnd a propelling ch:lCge which IS pOlclced, shipped. :nd 
Issued separJte!y. nus system IS u%d as a ~ctJc~ weapon 
ag;llmt sur(Jce lnd all targets and for shore bomb:ltdment. 
In a !oJd·Jnd·fire operation the ammunlIJon IS handled 

somewhat differently by the three types of 5-IOCh, 5-+. 
caJJber gun mounu (Mk 39. ~ ~:. and ~k 45). 

3·28.1. ProlCcllles. The bJSIC coniigurJ [lons ot' pro]ecrLles 
in the 5-mch. 5~Jliber ammunltlon Inventory are as 
(oUows: 

Pro,cctlle ,AobreVlJtlon DODle 

High explOSive, controlled 
vanable tune HE-CVT 0350/0:95 

,3-] I 
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Table 3-9. 5-1nch. 54-Caliber Projectile Data 

Prol~ I ExlllQU~ FIIU 
Tow 

(\. I I 'Nt (lb) I ADF wClJht (lb) DOOIC 1'fpe Auembly Body Finer Nose 
or booster' 

Sue (allllrox.) \ - I I I 

HE-CVT I Mit 41 I 
..... 3 8.64 Mit 360 (MjI4AI) I Mit 52 Plu, 68.60 03!0 Mit 5j ..... ] 8.64 Mit 360 (~14"!) Mit 52 Phii 6&.60 029j Mit 64 ..... 3 8.64 Mit 360 (MjI4AJ) Mit 52 Solid 68.60 029j Mit 6j A-1 8.64 Mit 360 (MjI4Al) Mit 52 SoUd 68.60 0295 Mk II Hi-F~, PBXN·I06 6.37 M712 Soud 1i8.49 Mk 127 Mit 64 ..... 3 8.64 Mit 36011 (M'n!) Solid 68.02 029j 

HE·PO Mit 41 ..... 1/0 7.31 Mit 30 Mit 43 Plu, 68.11 ODO Mit 41 ..... 3/0 7.87 Mit 30 Mlt521J Plu, '68.11 0:!30 Mit 41 ..... 3/0 7.31 Mit 30 Mit 54 Plul 68.11 0330 Mit 61 Expi.o 7.87 Mlr 30 ~tlt 52/3 Plue 68.11 0330 Mit 61 Ex¢-O 7.87 Mit 30 Mit 5.4 Plu, 68.17 ODO Mlr 64 ..... 1I0 7.87 Mk 30 Mit 52/3 SolJd 68.11 Dna Mk 64 ..... ]/0 7.n Mk 30 Mit 54 SoLi<l 68.17 03JO Mit so Mit 64 ..... 3 7.87 Mk 30/' Mit 39' Saud 68.11 03J0 \ Mit 13 Hi·F~, PBXN-I06 6.37 Mk 407 Solid 68.83 03JO Mit 64 ..... ] 7.n Mit 407/1 Soud 68.11 

HE·MT/PO Mit 115 Mit 64 ..... 1 8.74 Mit J93 Solid 6il.J9 OD8 

I 
Mit 12 I Hi.F~'1 PBXN·I06 6.37 Mit 393 Saud 67.68 0340 

HE·IR uL. ~, A-l 5.1'6 Mit 91 Plul 70.40 OJ:-:-
Ina .. , 

Mit 101 Mit 64 ..... 3 7.61 Mit 91 Solid 70.40 0327 Mit S4 HI·Frq PBXN-I06 6.37 Mit 404 Solid 70.40 034: 
HE·VT·SO Mit 41 A-J 7.76 Mit 73/2.4 Mit ""/&.30 Plug 69.71 0316 -NSO Mit 41 ..... J 7.76 Mit 73/3,5 Mit ""/&.30 Plug 69.71 0317 ·SO Mit 64 ..... J 1.76 Mit 73/4 Mit 30 bm Solid 69.71 03]1 ·50 Mit 64 A·J 1.16 .'wilt 73/8.10 Mit 39 bstr Solid 6971 OJ}! ···SO Mit 64 ..... 1 1.16 Mit 73/j .'wilt 30 bstr Solid 6971 OJl: / -,"ISO Mit 11610 Mit 64 A-J 1.16 Mit 13/9.11 Mit )9 bstr Sohd 6971 03J: 

: 
\ - .NSO Mit 11611 Mit 64 ..... J 7.76 Mit 73/13 :-.tit 39 bstr Solid 69.71 OJ): '- ·/'IISO Mit S6 Hi-F~, PBXN-I06 6.37 Mk 418 Sohd 68.61 ·50 Mit 11110 .'wilt 64 A-J 5.64 Mit 7312_-'.8.10 Solid 6959 OJ31 

HC Mk 41 upl-O 8.74 Mk 10 Mk ~3/1 Plug 6963 03:0 .'.ik ." ~pj-O 8.14 Mk JO Mil: ':"01:: Plug 6963 0]::0 Mle 41 E.:cpj-O 8.74 ~k 30 I ~11t 'Z; 3 Mi )1/: 6963 03:0 

1 ~::: 
E.x;:! .. Q o ~. ;';i: jO I.'wilt '·;;2 Mk)li:: 6963 03::0 

a.I. 
Mt 108/0 E.:cpl·O 8.74 ~It JO/j Mt J9j ~Ii S3 /1963 OJ:O 'wilt 108/1 Mit 604 A·J 8.74 Mt 399/0 

I = Salla O'f 6J DJJ9 ~it 10812 .'wit 604 A-J 8.74 Mk 407/1 Sohd 6 .. 6J OJJ9 
AAC Mt 41 E.:cpj-O 7.18 Mt 2' or 342 'wile ~J or 54 :'01 \; :3 or J 1 i 67 J I D]I'J .'wit 41 E.:cpj·O 1.38 ~le 2' or 342 \11t 43 or 54 ~k.'g()rJll 6731 DJI9 .'wit 41 A·J 1.J8 Mk 342 ,\11t 5213 or 54 :-'Ii JI/:: I 6131 DJI9 Mit 121 Mit 61 E.:cpj.O 1.J8 ~It H: .'wilt 39j Mk SJ 67 JI OJI9 
RAP '.it 58 .'wik 18 A-J 3.14 M514AI Mk 52/0 62.00 OJ:~ 

COM .'wik 42 E.~pl.O 2.14 
Mk~ 70 00 DJ::: 
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BASE FUZE 
~Le PLUG BURSTER CHARGE 

I ROTATING BANO \ I NOSE FUZE 

I 
GAS CHECK ' CAVITY LINeR 

PROJECTILe BOOY 

Figure 3-47. 5·lnch., 5~aliber High Explosive Projectile 

3·30.1.1.1. High ExplOSIve, Controlled Vanable rune (HE· 
CYT). This pro}ectlie is avulable 'N'Ith either a high. 
fragmentation $led body (03~) or a conventional low
fragmentation st~l body (03.50 or 029S). The high
fragmentation body projeaile was d=igned primarily for 
use against personnel and Iigbt surface targetS. The 
HE·CVT can be used in the antiaircraft role in an 
emergency; however, tbe reliability is lower than 'IT or 
IR fuzed projecuIo in this mode. The nose of the proj~· 
tile body is threaded interna\ly and fitted with a conven
tional. variable-time radio-frequet!cy proximity and aux
iliary detonating fuze. The fuze is ~anted from the 
Composition A-3 apiosive load by :1 cavity liner to per
mit fuze re;!lacement Wlthout rcnote equipment. The base 
of the projeai1e is either plugged or solid. 

3·30.1.1.2. Hi¢ ExploSlve, Point Detonating (HE·PO)' nw proJectlle LS aJ.so avalbble 'N'Ith eIther a /ugh. 
fragmenuoon steel body (0343) or the conventional low. 
fragmenutlon steel body (D330). The nose of the pro}eC'tlle 
body is threaded Ultema.lly for an a~ detonatlng fuze 
adapter which' LS fitted Wlth a pomt-detonaung and 
.lUlliary-detonatlng flJU, WIth or without a caYlty liner. 
The 10w.[rJgmentacon steel body Wlth a CompoSltlon A·3 
exploSlve-loaded proJecule was deSlgned for use agautst sur· 
flee targeu vulnerable to an Impact burst. The Iugh· 
fragmenutlon proJectlle LS explOSIve loaded WIth PBXN· 
106. The base oi the proJecule is eIther plugged or solid. 

3·30.1.1-1. High Explosive. Mechamc:a1 Time/Point Deto. 
naun~ (HE·MT/PO). nus Iugh.fr~gmentJtlon piOjecU.ie 
(03 4 0) or low·lr3gmentatlon proJecule (0338) IS fitted 
WIth a nO$e fuze that has the cJpability of funcuonUlg In 
eIther :3 mechanloi time or :1 POUlt detonating mo~. "lie 
pOint detonaung mode acts as a bac1cup mode If the fuze 
imp:u:u before the preset time has elapsed. The body LS 
filled Wlth eIther PBXN·/06 (0340) or CompoSItion A.] 
(0338). The base of both types ue solid. 

)·30.1.1.4. High c.xplOSlve, fnfmed (HE·IR). This low. 
fragmentation, Cum position A·3, explC»lve loaded proJec. 
Cue (0327) or che Il.lgh.frlgmencauon, PBXN·I06. explOSIve 
loaded proJectue (0342) I!I deslgn.:d exclUSively for use 

S"MJ30-AA-MMO-OIO FIRST REV 

apmst "hot" :1irbome Urgea. The n~ of the projectile 
body is threaded intern:illy and fitted 'N'Ith a V'UUbie.ume. 
infrared proximity fuze wruch!us an Illtegnl ADF.-A pOUlt 
detoDauong feature is also Ulcorponted into the nose fuze 
in the cwn' W urge, is missed. The fuz.e is separated from 
the explosive load to pemtit fuu repla.c::ment without 
remote equ:ipment. The base of the projectile is either 
plugged Of solid. 

3~30.l.l..s. Hlgh ~losive, Vuiabie Time (HE·vn. This 
low·f~entatlon neei body proJecnle (figure 3-46) is 
desi8ned for use agamst tugeu that are vulnerable to w· 
bunt. The nose of the pr01ecule body IS threaded l1ltemally 
and fitted with a variable·time, radio-frequency proximity 
fuze, which is supplemented by a booster. A seif~estruct 
c:zpability is ineorponted into the nosc- fuze of projeC11les 
0316 and 033l. Beginning in the mid 1970s, the' self· 
de:truct featl.lre was detennmed to be no longer reqwred 
for modem warfare ta.c:tic and will eventually be pha.sed 
out. The seif~estrUct feature IS omitted in pro]ecoles D31 7 
and D332. The nose fuze i3 separated from the Composl' 
tion A-3 explosive load by a caYlty liner to pemut fuze 
replacement Wlthcut remote eqlllpment. The base of the 
projectl!e is eith.er plugged Of solid. 

3·30.1.2. Hig.!: Fragmentation ('"nl·FRAC). 

WARNING 

HI-FRAG projl:':tiJes dropped less than 5 feet 
shaJl be aounined careiully for joint sc:para· 
tion and damaged rotating b;lnds. Projectiles 
dropped more than 5 fe:~ sh;lll be dis posed of 
in accordance with OP 5. Ac::dent:ll drop of 
a proJI:':t1le often results In wldenmg or' the 
mid·body joint betweerr the forward Jnd Jie 
proJ~t1Je halves. If a projec:de IS found Wlt.1 
a joint opening I:."tceeding 1116 in~h ((he 
thickness of a U.S. penny), the round should 
be set aside for return to an lInmunltlOii ac· 
tivity. Accidental drop of a projectile may 
result in a cr:lcked or broken rOC:lClng band. 
These proJl:':tlies warr:lnt close band Inspec· 
tion. If a cracked or broken rotaung band IS 
found. the round should be set J.Slde tor return 
to an ammunition al.:(lvltv. 

The HE-CVT Mk 81. HE·PO ~Ik SJ. the HE·,\IT,-PD :-'lk 
82. and the HE·IR Mk g~ HI·FRAG projectiles (figure 
3-48) are general purpose rounds. dc:slgned for a multitude 
of [asks including JnrialfC:r.lft fire. shore bombardment. 
and use against unarmored or lightly armored ships .:md 
vehicl~. These projl:':ules combine hl!!h k:h.:llllV. c::<:rended 
range, tighter disperSion, and greJcer t'reedom from 
disa.strous premature rinngs. EJch proJecrlle .:onsists or 
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~VITY L.JNER 

Ffiun J·51. 5·lnch, 5~er Rocket Amsted Projec:tile 

be fired wtth a cartndge having I l-inch~eter by 2·518. 
inch~ep hole centered in the front -flat of the plu,. Cu· 
mdges eqwpped with either corx or plutic plugs with holes 
wtll normally be supplied by a depot. The coWt motor 13 
19:1llted when the ps pressure generl~d by the propelling 
dwge propeilmt flexes I bellmllt spnng which smUs I 
percusaion pruner assembly, initiating the pyrotechnic 
dday column. After a 23-teCond delay, the delay column 
bums the iFition ch.arge, wlUch igz:u~s the propellint grain 
in the rocket motor. When the motor IS ignlted the IgIUter, 
wttich is sealed into the motor C23e bue with a gz! c!lec.!c 
g:uUt. is blown out. The rlXket asmu.nce extends the pro. 
jectile range by approXlmltely 6300 yucU. 

3·30.1.6. Common (COM). The COM proJectlle (figure 
].52) is deslgned [0 penetrate approXlmltdy one·thud oi 
lU ember of Unlor. This proJecwe has both a base plug and 
a BDF. Once I.OSlde tile urget, the deuyed ... ctlon base fuze 
iuncoons [0 detonate the explOSIve filler. Prior to modem 
gun fire conuol sys~m technology, V&now colored spot· 
Uo'lg dyes were Uled to Idennfy ruing 1l:curacy. Dyes are no 
longer reqwred, and issues mayor may not have dyes 
mc:!uded. The pro]ecule, wtuc.h is made of forged sted. is 
loaded WIth :.14 pounds of ExplOSIve D. 

SP'OTTING eYE 
BURSTER CHARGE 

Figure ]·52. 5·lnch. 54~aliber Common ProJectlle 

3·30.1.7. lllummatmg (lLLIDf). The ILLUM proJecule 
(ligure 3·53) 1$ deSigned to deploy J par1l:hute.suspended 
pyrotechnll: c:l1ldle for tuget u.llnunauon. The proJecwe 
Illuminaung load Jt1d a small blade powder exploSlve charge 
JIe seJ1ec wltiun the mechalllcJ1 urne fuzed proJ~tlle by J 

SL.4CX ~wecFl 
SMEAR PIN EX"!l.UNO CHARGe 

~OTATING aMOS AOAPTER 
/ 

TIME FUZE 
J L.1.UMINANT ASS EMS L Y 

Figure 3·53. 5·lnch, 5~~e:, illt.:mnanng Projectlle 

base piate. When tile MTFs L::a :"1: ADFs fu.'l~..lon, the 
ADF 19ruces tha blaa powde: wtuch expels the projectlle 
illuminating load. The illlUD.!nltlllg. compoSItion is a pow. 
dered magnesium mixed wtth m OXJciizer which bum, fer 
approximately 50 seconciJ 'iVlC 1 c:.mdJepower of 600,000 
lumens. 

3·30.1.8. Wh.ite Phosphorus 0lr7) (Sr:loke). The intended 
use of the WP prO}ectlle (figure 3.54) l.S to provide spotting, 
antipenonnel saeen1ng, and bted inc:ndiary effects. It 
m:y be w..-d ~ith i PDF (D3!") or with an Mil' (D313). 
When the fuza functions, it sea off the expelling charge 
whi,,": !gcit...-s r..'l.a cU;~y element md forc:s tile cmister (Mk 
14) from the rear of the projec:ile. The bunter rube of the 
canister detonates and dispe~ 1 cloud of wiute phos. 
phorus approximately SO yarCl in di:uneter and lasts 7 
rrunutes in still air. The tendency of white phosphorus to 
break into very small pieces tlut bum rapidly and its low 
melting point led to coating wtute phosphorus wtth syn· 
thetic rubber. This coated ?roduc: ~ c:illed plJ.Stlcized 
wtute phosphorw (PWP). 

NOT~ 

Both WP and PWP Cl.1 :e ex:z.ngulli'ted by 
immemon m water. To ?::vent ::lgl1ltlon li:er 
drying, copper sulfate Qll O~ used. 

ROTA TING BANOS DELAY ELEMENT 
NOSE FUZE PROJECTILE BODY 

/
CANISTER ;' 

ACiAPTEA ,.""--

~~~~~ ..... ________ ~~~~' \ 'ADF 
\ BURSTER TUSE / \ BLACl< POWOER 

BASE PLUG WP "ILLER EXPELLING CHARGE 
IN TUBeS 

Figure)·54. 5-Inch. 5".{'Jl.:b~r \l;1lHe Phosphorus 
ProJcc::le 
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of black powder. Ignition of the expelling charge by tho 
fuze dlsch.arges I payload of foil stnps which reflecu the 
racW beams. The useful lifetime of a cluff cloud is gencr· 
ally 10 minuus, provided that: (a) the cloud alums maxi· 
mum me 1 S seconds aitu the ch.aff is dispensed at a 
$&cud fuze time, (b) the faU rate facter is 2 feet per sec· 
oad, and (c) the wind turbu.lenca iJ at a minimum. 

3.30.1.12. Blind Loaded. Ptu2ged <Bt-P). Vanous convene 
uonal ptojectlie bodies are filled Wltil inert material to 
Orlo'lg them Wlthin the wetght tolennc: of the servic: pro
jcc::le. The lugh fragmentation body is loaded WIth bealcen 
filled Wltn inen malenal. Noses are titted WIth dwruny 
nose plugs. Bases are either plugged or solid, a.s appli~ble. 

3 ·30 .1.13. Owruny. The conventional projecule bodies are 
:tIled WIth inen materul to bong them WlUUn the weIght 
tolerance of the serna: proJectiles. Before fUling the pro· 
jectile bodies, the routing bands of the projecules are 
machined so that projecu1.e surfaces are flush. Either a 

S"iW3O-AA-MMO-OIO FIRST REV 

dummy nose plug or an inert MTF Mk 342 Mod 1 is used 
for the nose fuze. Sues are plugged or solid., as applicable. 

3·30.2. Propelling ~. The propelling clwge is that 
component of till ctnnpiete round tlut prOV1des the force 
to propel the projectile from till gun to the target. Auem· 
bly of the propelling clurge in I SlZlgie, ngid protective c:ue 
ina:ases the ease and npidIty of loading and reduces the 
dAnger of tla."e·bac.la. Alia, CiSC·ioaded ammunitioa pre· 
veau the escape of gulS tQward the breech of the gun. The 
~ aPL'l~ from w heat ~d pre:mre of the exploding 
propellant and foms I tigllt seal apuut the gun barrcl 
c.!umber. Table 3·10 is a ~ting of variaaons that are avatl· 
abe, either through maurial cilmge, mc3.Ill of manufactur· 
ing, method of assembly, or ~d application. 
3-30.2.1. Full or Redu=d Curse. The propelling charge, 
full or reducec (figure 3-S8), consuu of a brass or steel car: 
tndge case of a straight taper cie31gn. The propelling c.lurge 
is assembled with Primer Mk IS3 or Mk 45 (clecmc) and 
loaceci with 17.5 (SPD) or 20.0 (SPCF) pounds of smoke· 
less powder (propellant) in the full semce charge and 

Table 3-10. '·Inch, '~Ca.liber Propelling Charge Data 

Ca.-mdp PTcpdiu1 
Closure Type PTimer 

plUI 
DOCIC cue 

T~ wc:tn (Ib) 

Full dlatac. Mk 7 Brua or Mk 4j Electn: 5PD 17,j ~It 9 Cori: D304 nonflasltl=s Mk 95,eel 

Full chule. Mk 7 Brua or Mk ,,' E~ne SPDF 17.,5 ~i 9 Cork 030' ~hlcu Mlc 9 Steel 

Full ,hule. Mlc 9 SLeel Mlc " E.!=ne SPCF :0.0 ,\(k 9 Cor~ 
I OJ:.! \jnJvers~ .. 

Full chUIC. Mk 9 Sled ,'vI1t ,,' Elccmc: SPCF ;0.0 .'vIle 12 Pol) ure1hane 03:6 uruy~ 

Rcduc:~ dlu,e. ~lc 9 SLed .'vIk 1 j3 E!eemc: S?DF 6.1 ~fk 9 Cork 0::91 f1a.1hle» 

CJeUU11 charlC Mk 9 Sled MocU{j~ 'vi It 4.81 Z Elec:mc: SPCF 10.0 E!,;u:omenc Of D296 

I Bra.1s or SleeJ I 
C ",n~ Pol\ ure:~.lne 

Dummy ch .. rg~ 
Bronze or Sle:1 DJ08 

Tat c;r.nndae I :'wilt .l Brass Modlf'1CI1 I Mit Ij Lad: DW46 

Spcocl.11 Charle'S 
Full charge. I Mit 9 SLeel I Mit '" Elccme \126 :0.0 I .\li 9 Cork DJOO f1.o.shJ~s 

UIU~.c~ble.NA.R.1 ,. 7J 

Full char Ie. \1le 6 Brus Mit lJ Comb.nanon SPD IU Mit J or Mlt 6 Cork OJ09 nont1a.1hJ~s 

Full chule. Mit 6 Brass Mil /J COmOll1allOn SPOF 17 . .l Mk J or Mk 6 Cur~ OJIO na.hku 
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DIVE BRIEF 

1. Diving Conditions 

_ VVater Temperature 
_ Weather for the Day 

Current 
_ Visibility in Water 
_ Recompression Chamber Status 

Scheduled Water Traffic 
Expected Depth of Dive 
Dive Profile 
Underwater Hazards (entanglement, bottom debris, etc.) 

2. Diving Operations 

3. UXO 

Purpose of Dive 
Progress Update 
Progress Expected Today 
Dive Team Assignments 
Diving Support Assignments 
Diver Recall Procedures 
Diver Communication 
Diver Casualty Procedures 

UXO Recon 
_ Safety Precautions for Target Ordnance 

4. Safety 

Diving Support Safety 
Diving Safety (Diving Super.Jisor covers topic from Navy Diving Manual 

each morning.) 
Emergency Transport Routes 

© 1997 Safe Environment. Inc. 
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Section One -- Introduction 

A. Applicability 

This Diving Plan, as an annex to the client-provided work plan, is intended to be used solely by Safe Environment, Inc. (SEI) divers. SEI divers have received their diving training through the U.S. Navy and hold U.S. Navy Diver Identification Cards. Additionally, they are all graduates of the Naval School, Explosive Ordnance Disposal, Indian Head, MD. 

B. Background 

Naval Base Charleston has two underwater sites where unexploded ordnance (UXO) items are known to exist. AOC 500 is located at the northwest end of Pier T in Zone J, where two MK 47 depth bombs were dropped in 1945. It is a 90,000 square foot area (2.1 acres) with depths ranging from 5 to 30 feet. Appendix B provides an illustration and sufficient information to identify the MK 47 depth bomb. 

AOC 502 is located at the southwest end of pier G in Zone J, where three 5 inch projectiles were dropped in 1944. It is also a 90,000 square foot area (2.1 acres) with depths ranging from 5 to 35 feet. Appendix B provides an illustration and sufficient information for positive identification of 5 inch projectiles of WWII vintage. 

C. Site Conditions 

The water current at both locations is anticipated to be less than one knot, with typical harbor sediment accumulations, metallic debris other than UXO, and limited visibility. The underwater investigation of both AOCs are planned for late spring to allow for warmer water temperatures to maximize bottom time. 

D. Procedures 

The White Pulse Induction 2000 is no longer in production and will not be available for the geophysical search. This instrument has been superseded by the White Surfmaster PI, which uses the same detection principle of pulse induction, has improved discrimination between metal types, and same detection capability. The water tight integrity depth limit is 100 feet, which should not become a factOi at either of the AOes. 

Standard U. S. Navy diving procedures will be followed using Volume 1. U.S. Navy Diving Manual. The underwater search will utilize the jack stay search grid procedure to ensure overlapping coverage in the anticipated limited visibility. 

Standard U. S. Navy underwater UXO reconnaissance procedures will be followed using EODB60A-1-1-37, less confidential pages. 

© 1997 Safe Environment, Inc. 



Section Two -- Dive Plan 

A. Dive Station Assignments 

SEI divers assigned to this investigation are senior personnel, and are qualified to rotate 
through all dive station positions. This will ensure all divers have adequate surface intervals 
and equal time in the water. The SEI Site PM for this project, Mr. Lee Dickson, will also rotate 
through aii dive station positions as well as manage contract and day-to-day operations. Mr. 
Dickson will initiate and maintain a daily site log detailing field operations. 

Diving Supervisor - will obtain daily marine weather forecast, call recompression 
chamber for status and inform chamber of the day's dive schedule, call harbor control to 
notify that divers are in the water and their location and inquire of ship and sonar activity 
in the immediate area. The Diving Supervisor will brief the dive station on the schedule 
and make diving assignments the day before the dive. Contents of the dive brief are 
contained in Appendix C. 

Standby Diver - will be fully dressed and ready to enter the water on command by the 
Diving Supervisor; maintain daily dive log; assist the Diving Supervisor in monitoring 
divers' position and watching for surface hazards such as incoming vessels or small 
boats. 

Red Diver - will be physically ready and mentally alert to dive the plan and perform 
geophysical investigations in jack stay grid; check out diving equipment prior to entering 
water; check out Surfmaster PI prior to dive; assist in jack stay placement and 
advancement prior to diving; review and sign his dive log and complete a repetitive dive 
sheet prior to entering the water for a second dive in the same work day. 

Green Diver - will be physically ready and mentally alert to dive the plan and perform 
anomaly investigation and marking in jack stay grid; check out diving equipment prior to 
entering water; change positions with Red Diver at start of each new search leg to 
prevent operator tone fatigue on Surfmaster PI; assist in jack stay placement and 
advancement prior to diving; review and sign his dive log and complete a repetitive dive 
sheet prior to entering the water for a second dive in the same work day. 

Diver Tender (2 each) - will assist in jack stay placement and advancement; assist in 
monitoring divers' position and watching for surface hazards; maintain line pull 
communication by receiving and returning only then verbally relaying signal to Diving 
Supervisor. Diver Tender will not initiate diver pull signals which may cause diver to 
inadvertently move UXO; prepare and maintain boats for daily work. 

Shore Logistics Supervisor - will ensure dive tanks are filled and ready prior to each 
dive; assist in dive station setup and dismantling; assist in loading and unloading jack 
stay rigging; maintain first aid kit in readiness; maintain and position vehicle for 
emergency transport of diver if necessary; become familiar with route to recompression 
chamber and hospital. Maintain daily supply of fuel and oil for boats and set up 
refueling station with spill prevention and containment equipment; standby for other 
assignments from Diving Supervisor. ' 

© 1997 Safe Environment, Inc. 2 



.. ) B. Dive Station 

The dive station will be transported and stored in a 16-20 foot cargo truck, removed and staged 
on the pier at 'a point giving access to and visibility of the portion of the AOC being investigated. 
The dive station will be disassembled and loaded into the truck for safe overnight storage and 
may be taken off base if desired. The dive station shall consist of the following equipment: 

1. Dive Gear - All divers will be responsible for their personal dive gear: 

a) Personal Dive Gear 

• Mask, one per diver and one spare. 
• Fins, one p~ir per diver and one extra pair. 
• Dive Knife, one per diver and one spare. 
• Watch, one per diver and one spare. 
• Depth Gage one per diver and one spare. 
• Buoyancy Compensating Device (BCD), one per diver. 
• Regulator, one per diver and one spare. 

b) Scuba Cylinders, 10 each. 

c) Diving Supervisor Box. 

2. Safety Equipment: 

• Stretcher 

• PFDs, 7 each 

• Cellular 

• Oxygen bottle wlvalve, hose, and mask 
• Blankets 
• EMT Kit 
• Flash lights 

• Liquids, hot and cold 

3. Support Equipment: 

• Saw 
• Tape 
• Tarp, 10'x20' 
• Buoys, 40 each 
• General Tool Box 
• Shackles, various sizes 
• Pulleys, small and large sizes 
• Clumps (concrete blocks), 40 each 
• Line, 1800 feet 0.5 inch dia polypropylene 
• Leather work gloves, 1 pair per diver, and 3 extra pairs 

© 1997 Safe Environment, Inc. 3 
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1.0 Introduction 

1.1 General 

Safe Environment, Inc. (SEI) was awarded a contract by the Navy Public Works Center, 
Charleston Naval Shipyard, Charleston, South Caroiina to search, iocate, and destroy ordnance 
at Area of Concern (AOC) 500 and Area of Concern (AOC) 502 that were dropped into the 
\-vater of the Cooper River frOtr1 Naval war ships. The work was performed under Contract 
#N62467-97-M-4503. This effort was mandated in accordance with the requirements of the 
South Carolina Department of Environmental Control, the United States Environmental 
Protection Agency, and the Department of Defense Explosive Safety Board (DDESB) 
Ammunition and Explosive Safety Standards for real property contaminated with ammunition 
and explosives. 

1.2 Location 

AOC 500 and AOC 502 are located in the Cooper River, Charleston Naval Ship,yard, 
Charleston, South Carolina. AOC 500 is located at the northwest end of Pier T in Zone J, which 
is located in the Cooper River (see Appendix A, Figure 1). AOC 502 is located at the southwest 
end of Pier G in Zone J, which is located in the Cooper River (see Appendix A, Figure 2). 

2.0 Scope of Work Execution 

2.1 Personnel Training 

SEI divers received their diving training through the U.S. Navy and hold U.S. Navy Diver 
identification cards. Additionally, they are all graduates of the Naval School, Explosive 
Ordnance Disposal, Indian Head, MD. 

2.2 Equipment 

The dive station was transported and stored in a 15 foot cargo truck, removed and staged on 
the pier at a point giving access to and visibility of the portion of the AOC being investigated. 
The dive station was disassembled and loaded into the truck for safe overnight storage. The 
dive station consisted of the fOUo\AJing equipment: 

1. Dive Gear - AI! divers '.vill be responsible for their personal dive gear: 

a) Personal Dive Gear 

• Mask, one per diver and one spare. 
• Fins, one pair per diver and one extra pair. 
• Dive Knife, one per diver and one spare. 
• Watch, one per diver and one spare. 
• Depth Gage one per diver and one spare. 
• Buoyancy Compensating Device (BCD), one per diver. 
• Regulator, one per diver and one spare. 

Safe Environment, Inc. 1 
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2. 

3. 

b) Scuba Cylinders, 10, each. 

c) Diving Supervisor Box. 

Safety Equipment: 

• Stretcher 

• PFDs, 7 each 

• Cellular 
• Oxygen bottle w/valve, hose, and mask 

• Blankets 

• EMT Kit 

• Flash lights 

• Liquids, hot and cold 

Support Equipment: 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 

Saw 
Tape 
Tarp, 10'x20' 
Buoys, 40 each 
r-ono.-"" I Tr\r\1 tl"v 
""""'" ''''' YI I VVI LJVA 

Shackles, various sizes 
Puiieys, smaii and large sizes 
Clumps (concrete blocks), 40 each 
Line, 1800 feet 0.5 inch dia. polypropylene 
Leather work gloves, 1 pair per diver, and 3 extra pairs 
G-881 magnetometer (2) 
18 ft. wide beam work boat 

2.3 Procedures 

Standard U.S. Navy diving procedures were followed using the U.S. Navy Diving Manual, 
Volume 1. The underwater search utilized the jackstay search grid method to ensure 
overlapping coverage in the AOes. 

Standard U.S. Navy underwater UXO reconnaissance procedures were followed using EODB 
60A-1-1-37, less confidential pages. 

3.0 Scope of Work Completion 

3.1 Exposure Data 

• Total dive time = 45 hours 
• Total dive support time = 465 hours 
• Total equipment/logistics time = 98 hours 

Safe Environment, Inc. 
MayS, 1998 
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3.2 Search Area Investigatio!" 

Refer to Appendix C, Search Grid Summary. 

4.0 Summary 

4.1 Conclusions 

A thorough search of AOC 500 and AOC 502 was conducted using the "jackstay" search 
method. This method was used because it provides excellent search coverage in waters with 
poor visibility and it permits overlapping coverage of the search area. The "jackstay" is the 
most effective diver search technique for murky water when a relatively large area must be 
covered with any degree of thoroughness. The target ordnance at AOC 500 and AOC 502 was 
not found at a search depth of 4 feet below the river bottom. The items are either several more 
feet below the river bottom in the soft silt and sediment or the items were dredged up and 
deposited on land at some point in time. 

4.2 Quality Control (QC) Checks 

The results of Quality Control checks for each AOC are listed below. A circle search of AOC 
500 was used as the preferred method of QC check for this area. The jackstay method was 
used as the preferred method of QC check for AOC 502. 

• AOC 500 - QC of "T" Pier UIW Search 

Wednesday, 29 April 1998 

Executed circle search of liT" pier UIW search. 
Measured 50' from beginning of pier and 60' out in the water for center of circle search. 
Circled at 6', 12'. 18', 24' and 30' radii. 

Results: Found piece of net but no metals. 

• AOC 502 - QC of "G" Pier UIW Search 

Wednesday, 29 April 1998 

Executed jackstay search of "G" pier. 
Searched a rectangular area from 70' to 120' mark on the pier and from 1 0' to 35' out in 
the water. 

Results: Found crumpled soda can and "0" cell battery. 

5.0 Waste Generation 

No hazardous waste was generated during this project. No waste was generated other than 
household type refuse, all of which was removed from the job site at the end of each work day 
and disposed of in proper trash bins. No pier side refueling was done during the operation. 

Safe Environment, Inc. 
MayS, 1998 
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SPECIFICATION FOR: 

OFFICER IN CHARGE OF CONSTRUCTION 
BUILDING 30, NAVAL BASE 

CHARLESTON, SOUTH CAROLINA 

UNEXPLODED ORDINANCE (UXO) SEARCH, EXCAVATE, 
& DISPOSAL 

1. INTRODUCTION: NA VBASE Charleston has two waterborne sites where exploded 
ordnance (UXO) are known to have existed. These areas are listed as Areas of Concern (AOC) 
numbered 500 and 502. These sites are identified in the Resource Conservation and Recovery 
Act (RCRA) Facility Investigation (RFI) Zone J dated June 9, 1995 provided by Ensafel Allen and Hoshall of Memphis TN. The only documentations of the description and location of these UXOs are Charleston Naval Base maps. A description and location of each of these sites are listed 
below: 

l. AOC 500: The scope of work for Area of Concern (AOC) 500 consist of 
searching, locating and destroying ordnance that has been dropped into the waters of the Cooper River from naval war ships. The ordnances at AOC 500 consist of two Mark 47 Torpex loaded depth bombs, which were dropped on January 28 1945. AOC 500 is located at the northwest end of Pier T in Zone J, which is located in the Cooper River identified on map H606-285 at 
coordinates M-16, at a depth varying from 5 to 30 feet (See Figure 1). The area to be searched has been defined to an area approximately 300 feet by 300 feet adjacent to the end of Pier T on 
the Charleston Naval Base. Explosive disposal of unexploded ordnance (UXO) is to be 
performed by the active duty Navy EOD unit with cognizant EOD response authority for the 
Charleston Naval Base. A geophysical investigation will need to be performed with a Whites 
Pulse Induction 2000 Underwater Metal Detector or an equivalent instrument. The objective of 
the subsurface geophysical survey is to accurately locate and record the location of target 
anomalies ( potential UXO) for excavation, investigation and removal actions. Once anomalies 
are located, they will need to be excavated to the point that positive identification can be 
determined and large enough to permit placement of an explosive charge by the Navy EOD Team. This effort is mandated in accordance with the requirements of the South Carolina Department of Environmental Control, the United States Environmental Protection Agency, and the Department of Defense Explosive Safety Board (DDESB) Ammunition and Explosive Safety Standards for 
real property contaminated with ammunition and explosives. All proposed on-site personnel shall have received Hazardous Waste Operations and Emergency Response (HAZWOPER) training, in accordance with Title 29 Code of Federal Regulations (CFR) 1910.120(e) and be enrolled in a medical surveillance program, per 29 CPR 1910.120(f). 

2. AOe 502: The scope of work for Area of Concern (AOC) 502 consist of 
searching, locating and destroying ordnance that has been dropped into the waters of the Cooper River from naval war ships. The ordnances at AOC 502 consist of three 5 inch shells, which were dropped in September 1944. AOC 502 is located at the southwest end of pier G in Zone J, which is located in the Cooper River identified on map H606-284 at coordinates K-35, at a depth 
varying from 5 to 35 feet (See Figure 3). The area to be searched has been defined to an area 
approximately 300 feet by 300 feet adjacent to Pier G on the Charleston Naval Base. Explosive 
disposal of unexploded ordnance (UXO) is to be performed by the active duty Navy EOD unit 
with cognizant EOD response authority for the Charleston Naval Base. A geophysical 
investigation will need to be performed with a Whites Pulse Induction 2000 Underwater Metal 
Detector or an equivalent instrument. The objective of the subsurface geophysical survey is to 
accurately locate and record the location of target anomalies ( potential UXO) for excavation, 
investigation and removal actions. Once anomalies are located, they will need to be excavated to 
the point that positive identification can be detennined and large enough to permit placement of 



an explosive charge by the Navy EOD Team. This effort is mandated in accordance with the requirements of the South Carolina Department of Environmental Control, the United States Environmental Protection Agency, 'al}d the Department of Defense Explosive Safety Board (DDESB) Ammunition and Explosive Safety Standards for real property contaminated with 
ammunition and explosives. All proposed on-site personnel shall have received Hazardous Waste Operations and Emergency Response (HAZWOPER) training, in accordance with Title 29 Code of Federal Regulations (CFR) 1910.120(e) and be enrolled in a medical surveillance program, per 29 CFR 1910. 120(t). 

2. CURRENT CONDITIONS: The waterborne UXOs (AOes 500 and 502) have had no previous investigation to date. These sites have not been previously investigated by 
Ensafe/Allen and Hoshall of~.1emph..is, TIl, due to these sites' special nature. An Explosive Ordnance Disposal (EOD) subcontractor has been selected to conduct these investigations. 

3. INTERIM :MEASURES OBJECTIVE: The objective of this interim measure (IM) for sites AOC 500 and 502 is to locate, excavate and expose UXO to the point that permits the placement of an explosive counter charge by a Navy EOD Unit. 

4. DESCRIPTION OF EXECUTION: 

4a. SEARCH AREA: The search area of AOC 500 and 502 will both consist of a 300' x 300' area as shown in Figures 1 imd Figure 3. A "Jack Stay" search method will be used to ensure complete coverage of each AOC. The Jack Stay method is proposed because it provides excellent search coverage in waters with poor visibility and it pennits overlapping coverage of the search area. 

4b. UXO SUBSURFACE GEOPHYSICAL SURVEY: The objective of the 
subsurface geophysical survey is to accurately locate and record the location of target anomalies (potential UXO) for excavation, investigation and removal actions. Ordnance subcontractors proposes to use the White Pulse Induction 2000 Underwater Metal Detector. The instrument maintains water tight integrity to a depth of 200 feet of sea water and is capable of detecting 5-inch projectiles at a depth of 4 feet. 

4c. EXCAVATION: Ordnance subcontractors will perform minor dredging 
operations and/or physical removal of soil to determine the profile of the anomaly by depth, size, relative shape to ascertain if the anomaly is representative of a target item. Due to the deep silt anticipated, cofferdams may be constructed from 55-gallon drums with the ends removed to facilitate excavation of the site. Anomalies will only be excavated to the point that permits 
positive identification. In the case ofUXO, excavations ..... vill be expanded to permit placement of an explosive charge by the Navy EOD Team. 

4d. DISPOSAL OF ORDNANCE: Charleston Navy Weapons Station Mobile Unit Six Detachment 14 will be contacted to dispose of any recovered UXO. Detachment 14 will perform disposal actions with standard operating procedures. 
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AOC 502: Diver progress at "G" Pier, Charleston Naval Station 

Monday, 20 April 1998 

o Sheet metal, welding rods, wire. Oyster shells & mud bottom. 
10 Sheet metal, metal object, welding rods. Oyster shells & mud bottom. 
20 Fiange, weiding rods, woods & wire. Oyster shells & mud bottom. 

Tuesday, 21 April 1998 

30 Welding rods, pc. metal. Mud & silt bottom. 
40 Rescue buoy stand, welding rods. Mud & silt bottom. 
50 Pc pipe, 3' diameter pipe running across lane. Mud & silt bottom. 
60 Paint can, welding rods. Mud & silt bottom. 
70 Welding rods. pc metal. Mud & silt bottom. 
80 Tin can, "0" cell batteries, welding rods. Mud & silt bottom. 
90 Welding rods, deep cut on bottom from dredge operations. 
100 Welding rods. Mud & silt bottom. 
110 Mud & silt bottom. 
120 Mud & silt bottom. 
130 Found paint shack. Mud & silt bottom. 
140 Paint shack in lane. Mud & siit bottom. 
150 Paint shack in lane. Mud & silt bottom. 
160 Soda can. Mud & siit bottom. 
170 Mud & silt bottom. 
180 Mud & silt bottom. 
190 Mud & silt bottom. 

Wednesday, 22 April 1998 

200 Mud & silt bottom. 
210 Mud & silt bottom. 
220 Mud & silt bottom. 
230 Mud & silt bottom 
240 Mud & silt bottom. 
250 Mud-& sift bottom. 
260 Mud & silt bottom. 
270 Mud & silt bottom. 
280 Mud & silt bottom. 
290 Mud & silt bottom. 



AOC 502: Diver progress at "G" Pier, Charleston Naval Station 

Thursday, 23 April 1998 

300 Mud & silt bottom. 
310 Mud & silt bottom. 
320 Mud & silt bottom. 
330 Mud & siit bottom. 
340 Mud & silt bottom. 
350 Mud & silt bottom. 
360 Metal beam. Mud & silt bottom. 
370 Metal beam. Mud & silt bottom. 
380 Mud & silt bottom. 
390 Soda can. Mud & silt bottom. 
400 Light bulb. Mud & silt bottom. 
410 Mud & silt bottom. 
420 Mud & silt bottom. 
430 Mud & silt bottom. 
440 Mud & silt bottom. 
450 Mud & silt bottom. 
460 Mud & silt bottom. 
470 Pc of flexible hose. Mud & silt bottom 
480 Mud silt bottom. 
490 Crumpled soda can. Mud & silt bottom. 
500 Smaii pc meiai. Mud & siit bottom. 
510 Flange. Mud & silt bottom. 
520 Mud & silt bottom. 
530 Mud & silt bottom. 
540 Mud & silt bottom. 
550 Mud & silt bottom. 
550 End of AOC 502 search area. 



AOC 500: Diver progress at "T" p,ier. Charleston Naval Station 

Friday, 24 April 1998. 

300 First lane. Mud & silt. 
290 Mud & silt bottom. 
280 Mud & silt bottom. 
270 Mud & silt bottom. 
260 Mud & siit bottom. 
250 Mud & silt bottom. 
240 Mud & silt bottom. 
230 Mud & silt bottom. 
220 Mud & silt bottom. 

Monday, 27 April 1998 

210 Mud & silt bottom. 
200 3 bottle caps. Mud & silt bottom. 
190 Mud & silt bottom. 
180 Mud & silt bottom. 
170 Mud & silt bottom. 
160 r.A"rI Q. ~ilt h",H",,.,.., 

IVIUU \"Jf. ';:)IIL UVLLUIII. 

150 Mud & silt bottom. 
140 Mud & silt bottom. 
130 Mud & silt bottom. 
120 Mud & silt bottom. 

Tuesday, 28 April 1998 

110M ud & silt bottom. 
100 Mud & silt bottom. 
90 Old broken piling. Mud & silt bottom. 
80 Old broken piling. Mud & silt bottom. 
70 Short piece of cable. Mud & silt bottom. 
60 Small can. Mud 7 silt bottom. 
50 Small piece of sheet metal & welding rods. 
40 Welding rods & 10' piece of pipe. Mud & silt bottom. 
30 Welding rods & pc sheet metal. Steep drop from dredging operations. 
20 Welding rods & broken piling. 
10 Welding rods, can, pieces of angle iron & pipe. 
00 Cans, welding rods, pieces of angle iron & pipe, broken piling. 
00 End of AOC 500 search area. 
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